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BACKGROUND:
This study was performed to develop a single residue analytical method for new herbicide metazosulfuron in crops.
METHODS AND RESULTS:
Brown rice, apple, mandarin, Kimchi cabbage and soybean were selected as representative crops, and clean-up system, partition solvent and extraction solvent were optimized. Instrumental limit of quantitation (ILOQ), linearity of calibration curve and method limit of quantitation (MLOQ) were determined based on the chromatography and whole procedures. For recovery tests, brown rice, apple, mandarin, Kimchi cabbage and soybean samples were macerated and fortified with metazosulfuron standard solution at three levels (MLOQ, 10 MLOQ and 100 MLOQ). And then those were extracted with acetonitrile, concentrated, and partitioned with ethyl acetate. Then the extracts were concentrated again and cleaned-up through NH 2 (aminopropyl) SPE cartridge with acetone : dichloromethane (1% acetic acid) (20 : 80, v/v) before concentration and analysis with HPLC. CONCLUSION(S): ILOQ of metazosulfuron was 2 ng (S/N ≥10) and good linearity was achieved between 0.05 and 12.5 mg/Kg of metazosulfuron standard solutions, with coefficients of determination of 0.9999. MLOQ was 0.02 mg/Kg. Good recoveries from 74.1 to 116.9% with coefficients of variation (C.V.) of less than 10% were obtained, regardless of sample type, which satisfies the criteria of Korea Food and Drug Administration (KFDA). Those results were reconfirmed with LC-MS (SIM). The method established in this study is simple, economic and
Introduction
Pesticides have been used to protect food crops from pests (diseases, insects, weeds, nematodes and etc.) for many years. Approximately one-third of the world's food crops is destroyed by pests during growth, harvesting and storage (Ware and Whitacre, 2004) .
However, with their use, the risk of residues remaining on the food is a major concern of food safety issues. Legislations were enacted through the world to regulate pesticides in food products (Ahmed, 2001) . The pesticide residue levels in foodstuffs are Stoytcheva, 2011) . Therefore, analytical methodologies employed must be capable of residue measurement at very low levels and must also provide unambiguous evidence to confirm both the identity and the magnitude of any residues detected (KFDA, 2012). In the Food Code (KFDA, 2012), many analytical methods have been developed and applied routinely for the monitoring of pesticide residues in food.
Metazosulfuron [1-{3-chloro-1-methyl-4-[(5RS)-5,6-dihydro-5-methyl-1,4,2-dioxazin-3-yl]-pyrazol-5-ylsulfonyl}-3-(4, 6-dimethoxypyrimidin-2-yl)urea] (Fig. 1) , the subject pesticide, is a pyrimidinyl sulfonylurea herbicide HPLC/UVD or MS, capillary electrophoresis, bioassays, and enzyme-linked immunosorbent assays. However, no report was available for the analysis of metazosulfuron residues in crop or food, since it is a relatively new sulfonylurea herbicide.
The purpose of this study is to develop a novel analytical method of metazosulfuron residues in crop/food using HPLC, which can be used generally and officially for many different crop/food samples through full method validation. As crop samples for study, representative crops were selected among five crop groups such as cereal, fruits, vegetables, beans/oily crops and potatoes.
Materials and Methods
The subject pesticides and crops Metazosulfuron (91.3%, purity) ( Fig. 1) was obtained from Kyung Nong Corporation (Seoul, Korea). Brown rice, apple, mandarin, Kimchi cabbage and soybean of "residue-free grade" were purchased from local market. They were chopped, macerated and kept in a freezer at a temperature below -20°℃ in polyethylene bags.
Chemicals, reagents and standard solutions
Acetonitrile, acetone, n-hexane, dichloromethane, methanol and ethyl acetate were HPLC grade (Burdick and Jackson®, Ulsan, Korea). Sodium sulfate, anhydrous (GR grade) and sodium chloride (GR grade) were from Samchun Pure Chemical Co. Ltd. (Pyeongtaek City, Korea). Florisil® (60-100 mesh, Fluka TM , Sigma-Aldrich Co., Switzerland) and silica gel (60-230 mesh, Merck, Frankfurter, Germany) were used for glass column clean-up while Florisil®, silica gel, aminopropyl (NH2) SPE cartridges (1 g, SepPak, Waters corp.), and alumina N SPE cartridge (1 g, Supelco, Sigma-aldrich Co.) were used for solid phase extraction clean-up system. Acetic acid and formic
